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SATELLITE ORBITAL DATA
1. ORBITAL INFORMATION
The orbital elements have been derived by the indicated staff members
of the Satellite-Tracking Program, Smithsonian Astrophysical Observatory,
employing the SAO Differential Orbit Improvement Program (DOI).
As opposed to osculating elements, the elements presented here are
mean elements in the sense that the effects of the short-period perturbations

due to the earth's oblateness have been eliminated.

SAO mean elements have been derived from precisely reduced observa-

tions covering several days and are given in the form of a table. The suc-
cessive sets of elements are essentially independent of each other. They
are dependent, however, in the sense that high-order coefficients in the
secular and the long-periodic terms are generally considered as known and
as constant for periods of several weeks or months, as dictated by conven-

ience.

The times of epoch in the mean elements are reckoned in Julian Days,
but for the sake of convenience the number 2400000. 5 has been subtracted to
provide an abbreviated notation, which we call "Modified Julian Days," or

"MJID. "

The units of the orbital elements are degrees for angular quantities,
6 . . .
megameters (Mm = 10 meters) for linear quantities, and revolutions for

the mean anomaly M and its derivatives.

This work was supported by grant NsG 87-60 from the National Aeronautics
and Space Administration. ‘



The tabulated values of the SAO mean elements give the values of argu-
ments of perigee w, right ascension of the ascending node R, inclination i,
eccentricity e, and mean anomaly M,as functions of time t = T - T0 (where
TO is the reference epoch) expressed in days. The two-digit number placed
at the right of each value represents the standard error for that element and

refers to the last digits given.

The same tabulation also gives the mean (anomalistic) motion n, the
orbital acceleration n’/2 or n’(dn/dt), and the semimajor axis a or the geo-
centric distance of perigee gq (in megameters). Of the last three columns,
the one headed N indicates the number of observations used for the computa-
tion of a set of elements; the one headed D, the number of days used; and the
one headed o, the standard error of the representation of the observations

relative to their assumed accuracy.

In our computer program, the inclination and the argument of perigee
are referred to the true equator of date; the right ascension of the ascending
node, however, is reckoned from the mean equinox of 1950. 0 along the cor-
responding mean equator to the intersection with the moving true equator of
date, and then along the true equator of date. To transform from right
ascension of the node as determined by the DOI to right ascension of the node
referred to the mean equinox of date, one uses |

Q° = Q° (DOI) + 3° 508 X 10" 2(MJD - 33281) ,

where MJID stands for the Modified Julian Day of the date.

Tables 1, 2, 3, and 4 show the station coordinates, the values of the
tesseral harmonics, the values of the constants GM and J, and the zonal
harmonics. The data were obtained using DOI 3.7 and include the use of

lunisolar perturbations and tesseral harmonics.



Station no.

9001
9002
9003
9004
9005
9006
9007
9008
9009
9010
9011
9012
9023
9114
9115
9117

X (Mm)

-1,
5.
-3.
5.
-3.

S N W

-5.
-3.
-1

-6.

535759
056126
983750
105593
946697

. 018205
. 942769
. 376882
. 251820
. 976282
. 280575

466055
977738

. 264846
.121268

007395

Table 1.

Y {(Mm)

-5.
2.
3.

-0.
3.
5.

-5.

.403985

-5,

-5,

-4.

-2.
3.

-3.
0.

-1.

4

166995
716485
743101
555232
366286
471100
804078

816915
601389
914569
404275
725115
466880
592616
111893

Z (Mm)

3.
-2.
-3.

3.

401041
775816
275593
769674

. 698843
. 109614
. 796961
. 136254
. 327164
. 880242
. 355457
.242170
. 303060
. 185464
. 512673
. 825725

Station coordinates

Stations

Organ Pass, New Mexico
Olifantsfontein, South Africa
Woomera, Australia

San Fernando, Spain

Tokyo, Japan

Naini Tal, India

Arequipa, Peru

Shiraz, Iran

Curacao, Netherlands Antilles
Jupiter, Florida

Villa Dolores, Argentina
Maui, Hawaii

Island LLagoon, Australia
Cold Lake, Canada

Oslo, Norway

Johnston Island
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Table 3. Values of the constants GM and J used in '
orbit calculation

GM J

274.53848 0. 0660644

Table 4. Zonal harmonics used in orbit calculation

JZ 1082. 645
J3 -2. 546
J4 -1.649
J5 -0.210
J6 0. 646
J7 -0, 333
‘J8 -0.270
Jg | -0. 053
JIO -0. 054
Jll 0. 302
le -0, 357
J13 -0.114
J14 0.179



5 October-10 December 1963

Satellite 1959 Alpha 1
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12-30 December 1963

Satellite 1959 Alpha 1
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4 October-2 December 1963

Satellite 1959 Eta 1
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4 October-3 December 1963

Satellite 1960 Iota 2
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5-31 December 1963

Satellite 1960 Iota 2
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11 October-26 December 1963

Satellite 1961 Omicron 1
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6 October-27 December 1963

Satellite 1961 Omicron 2
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Satellite 1961 Alpha Delta 1

9ve
2ve
2y
£ve
£ve
oo

es°

9¥°
0g*
Ly
8ve
0s*
Ly
2s*
L
9ve
1s*
¥s*
29°
£9°

0

+0

0

%0
%0

»0
40
41']
¥0

»0

¥0
%0
%0
¥0
90

90

90
(1]
990

90

90
90
90
90
90
90
(-1]

90

65
&0

S0
0
2s
9
sg

et

2y
60
92
6€
62
€0

92
9
8
"
89
L9
9L
9L
L
69
99
€9

98

900288°6
ot6t188°6
6SL188°%6

£8v188°6
S9€188°6
852188°6
»21188%6
£E0188°6

926088°6

£SL088°6

£25088°6
06€088°%6
$22088°6
281088%6
¥86648°6

£09s648°6
11€6i8°6
0sigi8’e
926848°%6
8ELGLE®E
8LvaL8°6
9EEBLB*6
2LlgLB®s
9008Li8°6
618LL8%6
699.1.8%6
E6%2,48%6
62ELLB 6

b

v€ 9=3cLe°
0% 9~302€°
0E 9=36E1°

0% L=308°=~
EE 9=3L0%°=~
SE L=306°~
or 9=3481*
Ey L-3t8*
LS 9=38l2*
0s 9=-3281°

68 9-3991°
1L 9=39Ee*=~
GG L-3E’=
EE 9-3512°
1€ 9=3291°=

91 9=3601°~
€2 9=3661°=
1€ g=-38°
0g 9=3BEL"®
L2 9=36L1°
92 9~3921°=
L2 9=3981°~
G2 L=3Ee*'=
62 L=-3vl*
1€ L=3EL°
Y€ g=36°=
GY L=30E°=
68 L=326°

z/m

9
8
L

L

2

6999.9°8
0L99.9°8
6999.9°8

2L99.9°8
2499L9°8
L§99L.9°8
599498
¥99L19°8
§99.9°8
599.9°8

£99L9°8
¥99.9°8
699.9°8
§999.9°8
6999.9°8

2999298
2L9919'¢
8999L9°8
2L99L9°8
1499498
¥0L9.9°8
0995.9°8
9999.L9°8
§999.9°8
8599.9°8
1999.9°8
2599.9°8
2999.9°8

2 9veo0g®
2 64929°
1 810Gs*

1 ¢6968°
1 EE026°
VAR b
v1L9g°
6v068°
a0ele*

M M N NN

SELES®

£ 92%81°
€ ¢li0g*
9 ¢lieg®
2 ¢6961°
2 16ile*

8 0v9tlLL”
6 9ls8ly°®
8 2HES90"
1 1€21.L°
1 l26se*
1 60900°
6 286259*
1 L6662°
8 L589%6°
6 1uBee6g*®
6 €cB0v2°
1 viieg*
1 L9%EG°

W

y82210°
ge2gzlo’
60€210°

LEER210*
Legzlot
6sg2t0e
£Lg2t0°
¥8€210°
veezlio®
Tlvzlo°

gEvzi0°
8yy210°
654210°
699210°
584210°

92gz10°
2ss210°
€L5210°
v65210°
0t9z10°
ge9z10®
2s9z10°
899210°
289210°
904210
02L210°
2eL210°
954210°

o o ©

§198°66
£198°66
£198°66

2098°56
0198°56
8098°56
6098°G6
0198°S6
9198°66
E198°sé6

6098°56
1658°56
B9SB°G6
BL58°66
8158°66

0658°56
£658°G6
2658°56
2858°56
£458°G6
9558°G6
2958°56
6558°56
9958°G6
£958°56
8558°56
5958°66
LESB S6

(= —J (=]

0T1%6° %6
00EL°%6
E61S° %6

2B860°%6
9.L88°E6
1LL9°Es
L99¥°ES
9962°E6
LS90°E6
16£8°26

9E19*26
620e*26
1266° 16
LAY TR
80LS° e

262L°06
980E£°06
€L88°68
199% 68
05490°68
2929°88
0g02°88
segLtLe
L19€°L8

01%6°98

1029°94
L860°98
18L9°48

4}

9 L66°vl
9 6L6°S1
s 2€6°91

L9848l
e1g°6l
69L°02
91L°1e

® M~ o N N

869°¢¢

Les*Ee

o o

265°9¢

1 L9°9¢e
1 0%°Le
1 9g°8e
9 ElE 8L
9 TL2°0€

LA R 30
2€6°SE
618°LE

L89°6¢&

@ 1 m ™ m

99G° 1l
v SHy°LEY
v 22€°SY
v S9T°LY
£ 8Y0°6¥
€ 01608
£ 99L%28
v L29°%S
7 6L9°9%

0°8vERE
v LyESE
0°9vERE
0°SYyE8E
0°vvE8E
0°EvEBE
0°2ve8g
0°lvEsE
0°0vE8E
0°6EE8E
0°BEERE
0°LEESE
0°9€€8E
0°SEEBE
0°¥€EBE
Q°EEEHE

0°2EE8E

0*0€ESE
0°92E8E
0°92€8€
0°$2€8E
0*2zgee
0°02¢8E
0'8lg8E
0°91geE
0*viEse
0 2lEsE
0°01ESE
u*80ERE
0°90€8E
0*90EHE

(arm)
h

14



Satellite 1961 Alpha Delta 1

16 November-30 December 1963
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5 October~-4 December 1963

Satellite 1962 Alpha Epsilon 1
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' 6-30 December 1963

Satellite 1962 Alpha Epsilon 1
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3 September-3 November 1963
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5 November-31 December 1963
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10 October-26 December 1963
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8 October-7 December 1963

Satellite 1963 13A

£se1
Lot
0Lt
181
oLt
9re1
9v*1
g2*1
9l°1
g8*

Lot
SE*1
glel
se°l
921
g6°1
s0°1
gLet
L8°1
yoo1
wet
91°1
€vel
2tet
yool
02t
Lot
§§°1
el
gse1
LS°1

8y
31
1s

is

es

iy

95
89
69
94
9

Is

Iy

-

SE

9t
Le

it

1s
2y
S
»9

IL

-

sL
98
€8
S8
s6
€6
v8
7"

N

2286EE°L
glBeEE"L
76E6EE°L
£08gEE°L
v1vgEE’L
11s8€€°L
1488€E°L
6E26EE"L
9826EE°L
L68REE"L
60SBEE"L
2lEgEE*L
1998EE*L
9106EE"L
SLY6EE"L
2186EE"L
6ELGEE L
8¥16EE*L
2vE6EE"L
2TLetE*L
SLlo¥vE"L
ylLovE®L
Y960%E°L
69L0vE°L
9980vEL
E6909E°L
0180%E°L
oewivE*L
$L029€°L
40S29€E°*L
09€29E*L
b

o

€2 9=3L%E°
v1 9-31¥2°
91 9=321%°
61 9=3.16°
12 9=3g12°
G2 L=-3v6*
6t 9=3E9E°
vZ 9~38l¥*
L2 9=~3v02°
L1 L=391°

¥2 9=38l1°
€2 9-32LiE*
0E 9-36£9°
2€ 9-36%E°
2y L-3tE*

€y g=3.L°
9% 9~36S1°
2y 9-3€1y*

Sy L-391°

LE 9=3911°
0E 9=3€L1°*
L1 9=328E°
2z 9-3901°
§1 9-3981°

81 9~39€1°

8t 9=3281°
91 9-388E°
81 L-389°
LT 9=36EE*

22 9-392€°~
61 9~3221°

z/M

4 M N N N N ¢ ™M NNMmM NN

o 0w « W

m M N NN NN M N e @

L20%16E°9
ST0%16E°9
966ET6E°9
1BLETHE®Y
196E16E9
096ET6E®Y
266E16E%9
YELETHE"9
B826ET6E"Y
226E16E°%9
616E16E°9
06ET6E™D
ELBETSOE"Y
S9BET6E"9
0yBETHE®Q
8SBET6E*9
6SBET6E®Y
028ET6E®S
L2BET6E®9
L6LETEE®Y
EIBETBE®Y
918ET6E"Y
BOBETGE®Y
GOBEIGE®Y
Y6LETSE®D
96LELIBE®Y
9LLETEE®S
0LLETEE®D
0LLETBE"Y
86LET6E"Y
00BETEE*9

u

ev9885°
gl8s08°
666220°
solove®
gU¥LSy*
£<99L9°
cegi6s”
2e0601°
L2esec”
LEYEYS®
LES09L"
v98LL6°
yot1s61"
gEE2TH"
855629°
0LL9vg®
NmomooL
2lzisz*
L5¥86%"
olLsT,L”
€962€6°
L61081*
L1vL9€"
BE9YBG®
g8810g°
LETl610"
2uyoER*
L99ESy*
$680L9°
gliiggg*
27ES0L®

W

YESTOY®
gEgTUY”
g9stue*
S191uy*
89910%"
0¥9109°
60910%°
€8ST0v°
8LST0%*
119109
Ev9104°
09910¥°
E¥910%°
009109
E9ST0Y*
LEGTO®®
6EQTOY"
065109%°
SLE10%"
S¥S10%°
LOSTO®®
DA (A A
EYYTOY®
65910%°
9Ly10%*
28910%"
ESYIO0%*
00470%°
2SETUY®
8lETOY®
92€E107*

]

1

625L°2%
BEGL 2Y
SysLen
2vaL 2y
99SL 2y
L9SL°2%
£8sL°2y
g6SL 2y
L09L°2%

8 8BOSL 2y

v 0w o ~ > O

1
1

1S

219L°2%
1e9L°2y
669L°2%
zZLoL2y
£89L°2Y
E69L%2Y
soLL 2y
12iL02ey
TeLL"2Y
EQLL2Y
g9LL2Y
899LL2Y
SLLLL2Y
928LL 2y
0008L"2Y
Y518L°2Y
2gasLrey
6LIBL2Y
€e0BL2Y
9608L°2%
218L°2Y

b N 1} 4 w ™M M W

nN NN W W w

— -

¥99L°61E
[3-1- 20 ¥-1
§i96°E2E
56L0°92€
geel gt
GS0E°0EE
9Ly 2EE
EL28° vEE
18E€9°9¢EE
Wmvb.cnm
2298°0+4¢€
isL6%29¢
8S80°GHE
TL61°L9E
6L0E°69E
891v°18E
L925°EGE
¥049°G5E
€69L°LSE
8658°68E
1026°1
G6L0°Y
9681°9
$00t°8
660%°01
8815°21
9L29° %1

. 69€EL°91

0948°81
655602
8%990°€2

3]

2669° 1L
8EL2* 69

»598°99

@ <+ m <

0ETY° 99
vEL6° 19
29€5%6S
0001°LS

N o 0

L699° %8
L0¥2°2S
LOTB 6
2LLE LY
68E6°YY

L-EEET IR S

2L69° ey
1 090°0
6 6629°LE
1 Léel°5¢E
1 69L%2¢
2 L2e°0E
1 s68°Le
1 yso°52
1 £€10°¢e
9 9LL8%02
99%1°81

o

¥9TL ST
8642 €1
66€8°01
086E°8

S M ¥ <+ @

1656°5
» 0v2a°E
¥y vE60°1
S L199°8SE

[ul

0°0LE8E
0°B9E8E
0°99€8¢
0°*99E8E
0°29€8E
0*09€8E
0*¥SEVE
0*95E8E
0°*9SE8E
0*25€8E
0*0GE8E
0*BYEBE
0°99E8E
0°99€8E
0°2ve8c

0°0vyENE

0*9EEHE
0°9€€8E
0°9€ERE
0*2cE8e
0*0€€E8E
0*82eeE
0*92€HE
0*92E8E
0*22¢8E
0*02¢8e
0*81E8E
0°91€8¢
0°Y1E8E
0°Ziese
0°01E8E

(aryo

I

21



9-31 December 1963

Satellite 1963 13A

1eet
s2°1
9€°1
y0°1
v
89°
0te1
¥l
98°
96°
18
56°

D

[-1']

89
80
80
80
80
8¢
8Y
80
80
80
80
a

2z
€2
€2

12

i€
*®
v
8E
0g
-3

Ly
N

ELYEYE®L
2L529E°L
0061¥%E°L
2091v€°L
8S1VE L
SE9T9EL
YevIvESL
9EBOYE L
8600vE*L
S8G6EE"L
EBYEEE°L

¥296EE°L
b

€2 9-36i5°*
0%y 9=3489°
2z 9=3gtl*
0E 9=-3061°
61 9-39.5°
8 9-38929°
£2 9=-38Gv°
91 9=-3€0¢e*
62 9=3%61"
11 9~3162°
11 9-3905*

62 9=3L9¢°
S2/m

M NN NN D ®

m

102%16E°%9
»91lvieE*9
181v16E°9
691916t*9
0914916E°9
SElvT6E"9
201916E"9
680%16E"9
180%16E°9
SLOP16E"Q
8S0716E°9
#20v16E°9

u

LLS286"
vELe6T"
6V6914*
2809€9*
9v21se®
009890°
2assue”
wll20g*
5e861.°
980LEs"
aLa2yetl”
AP
W

6e210y*
80ET0Y*
29ETlY”
88ET0Y"
SBETUY®
1sg10v*
e0y109°
2ant0y*
{15109
2sst0v*
S9aTUY*
0ss109°

a

6

~

1 savL2e
2 levitee
2 18%L2Y
¢ pLolL2Y
U gavL 2y
E66%L°2Y
1 506L°2%
8006L°2%
s006L°29
066%L"2%
mpomn.me
8RISL 2%

3

NN M W W

m

~ NN

1 029*ve2
L825°962
08€9°862
90GL°00E
1298 20¢
£2L6°90E
0180°LOE
9681°6VE
‘6662°11€
gII% €1€
8E25°G1E

€9€9°LIE
4]

&

n -

MmN MmO

£ 6,8°001
1 699°86
»510°96
66LS°ES
vyl
»81.,°88
0v62°98
8L98°Ey
6SEv° 8
0666°8L
1E96°%9L

8821°%L

P

0*Y6EHE
0*26€E8E
0°06E8€E
0°*88ERE
0*98EHE
0*¥8EBE
0'29EVE
0°08EQE
0*BLEBE
0*9LEBE
0°9LESE
0*2LEsE

(arw)
b

22



5 October-8 December 1963

Satellite 1963 26A

L9
921
§0°1
001
951
62°1
§0°1
s6°1
9t°1
60°1
toe1
€e* 1
Lt
oE°t
69°1

LA
10y
sL°1
6%l
8l°tl
91
9s°1
89°1
6L°1
21
86°
b8

60
€1
"
61
vz
2
€2
81
"

st
60
81
22
8E
]
'€

€2

€1
61
Le
€y
05
9s
is

€y
62

91
€l

N

§19+46L°9
229564°9
SE6G6L°9
L8096L%9
81896L°9
9TELGL®9
818L6L°9
SE6L6L°9
L6286L°9
02€86L°9
0vEQ6L"9
99ER6L 9
v0v86L°9
00296L°9
voig6L"9
28SL16L°9

‘96EL6L°9

LLv96L°9
890€64°9
280g6L*9
8y¥26L°9
96616L°9
96216L°%9
LESO06L®9
19668L°9
LiveBLl*9
908889
11888L°9
€ivesi®9
b

2l G=366°
€2 ¥-32191°
¢y y=359v1°

L1 S=3688°
21 G=3L08°
81 S=3684°
2 vy=3gael*
6 ¥=-31gs1*
G y=3Tell*
61 S=3ve6*
LE G=32L6°

1T g=-3L88°
2 y=38111°
T ¥y=3TL91°
L ¥=328S1°
8 ¥=30521°
8l ¢=-3828°

$2 y-31611°
8g y=3.061°
6€ S-35€6°
6 ¥=306S51°
9 v=39991°
L y=329%(°
9 ¥=-30661°
L ¥=31691°
ez v=-39201°
0E S=3156°
€1 G-38le*
£1 S~3885°

Z/ =

9 099201°41
6 L2uBzol el
S w9L20ltyl
2 toszoi*el
v 699201°%1
¥y 6£9201°+¢1
6 S8S201°vl
2 02g2oi*el
2 €Ly201°yl
¥ 65€E%201°¥1
£ 68E201°¥1
1 €9€201°y1
£ seezol vl
2 9L2201°91
1 112201°41
1 2st201°91
2 191201°+1

g BS98T0TI Y1
¥ 68LT01°%1
v ¥5L101°91
2 689101°91

8 S8TI9T01*+1

6 9L8S101°41

£ %00S101°41

€ OLE®TO0T ¥l
¥ 6SBETOT w1
1 gSETOl ¥l
1 9TET0T1 %l
1 8g2totevl

u

2 lilvvg*
8 L2leEs”
1 99€EEy*
2 ¢ese2’
T 41€20°
9 0908iB*
2 v62le*
2 9080¢°
2 LEEOZ®
6 9¢l86s"°
1 6096L°
L 9¢56858°
1 BOS8g®
1 vgost*
1 ES9L6°
2 oyaLL*
s 9289s6°

B g006¥%g°
4y BEGYE®
6 991v1°
2 Uv8Es*®
1 s08€.L°

€ €aLlEg®

2 glogae*

2 698621°

2 gb5226°

L G5961L°

1 491s°
g G6€lg’

W

1 2lo1voe
2 016090°
1 58090°
2 218090°
2 £4090°
1 590%0°
S 65090°
2 15090°
€ L25090°
2 615090°
v 0€5050°
6 ¥25090°
6 £15090°
1 §5090°
1 95090°
2 €9090°
S 99090°

€ 180790°
2z 82140
€ 82190°
2 §ET190°
6 09y190°
€ 19g190°
2 199190°
T €2L190°
2 208190°
S 848190°
2 68190°
2 06190

k]

s

S o2yl 6y
1 9tesL’6¥
¢ 6lvL°6Y
¢ 91vL’6Y
8 019L°%6%
v LeEL6Y
L ETIYL%6Y
L T09L6%
8 ISEL"6Y
* 16EL°6Y
& 68€L°6Y
v gREL 6"
L o12vL6Y
9 L9EL 6"
v 019L°6Y
9 GIvL6Y

T 2vL%6

€ BLEL®6Y
2 6EL°6Y
1 29L%6Y
9 BBEL°6Y
v L6EL6Y
2 9GEL°6Y
1 35€EL%6Y
L 0LEL*6Y
¢ EBEL 6V
9 9LEL 6
2 £vi°6Y
T 1%L%6%

-

1 682°99
v L829°%L
9 0L96°2H
8 g0IE“l6
1 999°66

9986°LU1

0TEE 9T

1699* %21

£ ™~ @ n

2S00°EEl

-,

69vE°* 1yl
1889°6+v1
6220°8461

v
3

6 LS9€°991
9 1v0L%¥LT
9 0§40°€81
1 2ge*l6l

£ 12L%661

¥ Li2yt 192

£ 95L°6%2
£ £01°862
1 199°992
5 9lgL L2
2 yol1°€82
T t19v°162
1 2e08°662
2 LEYI*80E
9 8E8Y°91E
1 228°*42E
6 GE9T*EEE

4]

9 686°2vE
€ 6E6°SEE
€ l6eg°Bet

9 le8° 1€

«

[$-7R4 215
699°L0g
€09°00€
615°€E6e

N Mmoo

66€°982
v 682°642

-+

oteeLe
8{1°892

™

S10°4s2
£68°052

m o a0

L6LEY2
v 01L°9€2
1 s9%622

€ eTE"v6l

1 62°481

1 €€°081

s £682°E41
v §62°991
1 982°%651
9 120€°2S1
L #62E°5¥1
1 4L€°8E1
2 92%°*1el
€ 28°ve1

€ 9s8°L11

m

m.mpnon
0°69E8E
U°L9EHE
U*S9EBE
U"E9EBE
U'I9€EBE
0°65ESE
0°LSESE
0°SSESE
0°ESEBE
0°*1ISEBE
V°6vESE
0°LYEVE
0°SvEBE
0°EYESE
0*1vESE
VOOEEBE
0°LEENE
0°1E€NE
0°62€8¢€
0°L2€8E
0°s2e8e
0*€2E8E
0*12€8E
0°61E8E
0°L1€9E
0°slese
0°E1E8E
0°TiE8E
0°60E8E
0°LOESE

(arn):
L

23



10-30 December 1963

Satellite 1963 26A

222
s2°t
oE*t
s2°1
1€t
65°1
61°1
0s°2
g1°2
0E°1
96°

90
90

90

90

90

90

90
90
90

90

90

81
£l
2z
2g
L1}
Ly

e
L2

251g8L 9
¥8£08L°9
10688L°9
2EEEBL"Y
L9868BL"9
$1906L°9
sL1teL*9
89816L%9
994926L°9
S9Zg6L®9
B866E6L°9
b

92 ¥y-36211°*
v€ y=3G921°
vl y=32211°
8 ¥=38E0I°
9 ¥~34801°
L v=3250T1°
9 ¥=36491°
€2 y-32291°
69 S~30tE6°
21 S=3isy*

61 S=39.%°

zt e

¥ 262EE0T°H1
€ 68L2€0T°#l
v £822€01°¥1
U seleol vl
L Sy9TE0I ¥l
T 901E0T° %1
2 090€01°¥1
2 s86201°+1
2 £26201°+l
9 6206201°%1
9 0688201°41

u

9 GEOETT®
S L62906°
v 0.5669°
v 660€64°
v v99982°
Z veoso®
2 s6EL8"°
1 88L99°
6 026199°
9 wvigG2*
2 2€0S0°

N

2 v68190°
2 ¥9a190°
£ £6L190°
S LELT9O®
€ $9190°
2 LS190°
2 69190°
1 6ET90*
S H0ETY0*
z 861190°
£ 911190°

)

- N NN e

¥8EL6Y
0BEL*6®
ELEL Y
00%L 6%
88EL 6
LOYL 6%
9TvLt6Y
89€L%6Y
60YL6Y
pﬁcp.oe
EOvL 6

@

o o o ~ o N

&

BZ2G YEE
00L82%¢E
9602° ISE
ESS5%66¢E
6968°L
88€£2°91
[§:7R-08 24

1526°2€

L892° 14
4909°6%

9896°LS

U

N N™m

m & 0

n o

118°6S
S06°28
L96°5Y
vl6°8E
0t10°2E
LED®SE
6L0°81
6L0°11
980°y
950°*LSE
050°0SE

™

0°€6EWE
0°16c8¢
0*68€8€E
0*LBEBE
0°SBESE
0°€8ENE
0°18E8E
0°6LEBE
U°LLESE
0°SLESE
0°ELEBE

{armw)
L

24



NOTICE

This series of Special Reports was instituted under the supervision
of Dr. F. L. Whipple, Director of the Astrophysical Observatory of the
Smithsonian Institution, shortly after the launching of the first artificial
earth satellite on October 4, 1957. Contributions come from the Staff
of the Observatory.

First issuedtoensure the immediate dissemination of data for satel-
lite tracking, the reports have continuedto provide a rapid distribution
of catalogs of satellite observations, orbital information, and prelimi-
nary results of data analyses prior to formal publication in the appro-
priate journals. The Reports are also used extensively for the rapid
publication of preliminary or special results in other fields of astro-
physics,

The Reports are regularly distributed to all institutions partici-
pating in the U. S. space research program and to individual scientists
who requestthem from the Publications Division, Distribution Section,
Smithsonian Astrophysical Observatory, Cambridge, Massachusetts
02138.



